System and Method for 3D Imaging using Structured Light Illumination by Hassebrook, Laurence G. et al.
University of Kentucky
UKnowledge
Electrical and Computer Engineering Faculty
Patents Electrical and Computer Engineering
1-29-2013
System and Method for 3D Imaging using
Structured Light Illumination
Laurence G. Hassebrook
University of Kentucky, l.hassebrook@uky.edu
Daniel L. Lau
University of Kentucky, dllau@uky.edu
Henry G. Dietz
University of Kentucky, henry.dietz@uky.edu
Right click to open a feedback form in a new tab to let us know how this document benefits you.
Follow this and additional works at: https://uknowledge.uky.edu/ece_patents
Part of the Electrical and Computer Engineering Commons
This Patent is brought to you for free and open access by the Electrical and Computer Engineering at UKnowledge. It has been accepted for inclusion in
Electrical and Computer Engineering Faculty Patents by an authorized administrator of UKnowledge. For more information, please contact
UKnowledge@lsv.uky.edu.
Recommended Citation
Hassebrook, Laurence G.; Lau, Daniel L.; and Dietz, Henry G., "System and Method for 3D Imaging using Structured Light
Illumination" (2013). Electrical and Computer Engineering Faculty Patents. 4.
https://uknowledge.uky.edu/ece_patents/4
US008363907B2 
(12) Ulllted States Patent (10) Patent N0.: US 8,363,907 B2 
Hassebrook et al. (45) Date of Patent: Jan. 29, 2013 
(54) SYSTEM AND METHOD FOR 3D IMAGING (58) Field of Classi?cation Search ................ .. 382/ 100, 
USING STRUCTURED LIGHT 382/106, 108, 1154118, 154; 353/34; 720/724; 
ILLUMINATION 352/41, 47, 67; 359/263, 318; 356/3, 3.01, 
356/3.09; 345/582i588 
(75) Inventors: Laurence G. Hassebrook, Lexington, See application ?le for complete search history, 
KY (U S); Daniel L. Lau, Lexington, KY 
Henry G. Dietz, Lexmgton, KY (56) References Cited 
U.S. PATENT DOCUMENTS 
(73) Assignee: University of Kentucky Research 
Foundation Inc Lexin ton KY (Us) 6,125,197 A * 9/2000 Mack et a1. . 382/154 
’ " g ’ 7,013,040 B2* 3/2006 Shiratani 382/154 
7,075,625 B2 * 7/2006 Ab ...... .. .. 356/301 
( * ) Notice: Subject to any disclaimer, the term ofthis 7,092,563 B2 * g/2()()6 Shiiatani ,,,,,, u 332/154 
patent is extended or adjusted under 35 7,116,806 B2* 10/2006 Werthiem et a1. .. 382/124 
U_S_C_ 154(1)) by (way, 7,356,171 B2* 4/2008 Werthiem e181. .... .. 382/124 
7,440,590 Bl* 10/2008 Hassebrook et a1. .. 382/108 
_ 7,519,210 B2* 4/2009 Hirsch et a1. ..... .. 382/128 
(21) Appl' No" 13/527,704 7,609,865 B2 * 10/2009 Chen ......... .. 382/124 
_ 2006/0120576 Al* 6/2006 Chen ........................... .. 382/124 
(22) F1led: Jun. 20, 2012 
* cited by examiner 
(65) Prior Publication Data 
Us Oct' 25’ Primary Examiner *Anand Bhatnagar 
(74) Attorney, Agent, or Firm * Garlick & Markison; 
Related U.S. Application Data Jessica W- Smith 
(60) Division of application No. 11/586,473, ?led on Oct. 
25, 2006, noW Pat. NO. 8,224,064, which is a (57) ABSTRACT 
ContinualOn'in'PaI't of application N0~ 10/444,033, A biometrics system captures and processes a handprint 
?led On May 21, 2003,110W Pat- NO- 7,440,590 image using a structured light illumination to create a 2D 
(60) Provisional application NO 60/730,185’ ?led on Oct representation equivalent of a rolled inked handprint. A pro 
25 2005' cessing unit calculates 3D coordinates of the hand from the 
’ plurality of images and maps the 3D coordinates to a 2D ?at 
(51) Int_ CL surface to create a 2D representation equivalent of a rolled 
G06K 9/00 (2006.01) inked handprint 
(52) U.S. Cl. .............. .. 382/115; 353/34; 352/47; 356/3; 
345/585 20 Claims, 21 Drawing Sheets 
US. Patent Jan. 29, 2013 Sheet 1 0f 21 US 8,363,907 B2 
US. Patent Jan. 29, 2013 Sheet 2 0f 21 US 8,363,907 B2 
@ 
é 
U S. Patent Jan. 29, 2013 Sheet 3 0f 21 US 8,363,907 B2 
gm 5&1 
US 8,363,907 B2 Sheet 4 0f21 
.2. 
a . .e5... 
Jan. 29, 2013 US. Patent 
US. Patent Jan. 29, 2013 Sheet 5 0f 21 US 8,363,907 B2 
U S. Patent Jan. 29, 2013 Sheet 6 0f 21 US 8,363,907 B2 
US. Patent Jan. 29, 2013 Sheet 7 0f 21 US 8,363,907 B2 
U S. Patent Jan. 29, 2013 Sheet 8 0f 21 US 8,363,907 B2 
US. Patent Jan. 29, 2013 Sheet 9 0f 21 US 8,363,907 B2 
($4.... 
an... ...,. ..n,
U.S. Patent Jan. 29, 2013 Sheet 10 0f 21 US 8,363,907 B2 
US. Patent Jan. 29, 2013 Sheet 11 0121 US 8,363,907 B2 
1* m 
US. Patent Jan. 29, 2013 Sheet 12 0f 21 US 8,363,907 B2 
US. Patent Sheet 13 0f 21 Jan. 29, 2013 US 8,363,907 B2 
US. Patent Jan. 29, 2013 Sheet 14 0f 21 US 8,363,907 B2 
AHHHHHHHHHHHWM 
Mai? 
US. Patent Jan. 29, 2013 Sheet 15 0f 21 US 8,363,907 B2 
US. Patent Jan. 29, 2013 Sheet 16 0f 21 US 8,363,907 B2 
US. Patent Jan. 29, 2013 Sheet 17 0f 21 US 8,363,907 B2 
U S. Patent Jan. 29, 2013 Sheet 18 0f 21 US 8,363,907 B2 
F39 hi5 
US. Patent Jan. 29, 2013 Sheet 19 0f 21 US 8,363,907 B2 













